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The Electric Lighting System of The Excelsior Elee- ' application, that is interesting and instructive. It shows 
tric Company. : | the methods which experience sanctions and those it re- 

—— jects, while it affords much valuable information and 

BY C. O. MAILLOUX. much useful material for comparison to those who wish to 

The rapidity with which inventions related to the art of | determine the conditions of success. We are sure, there- 
lighting by electricity have multiplied within the last four | fore, that the descriptive illustrated details concerning a 


| . . . 
or five years shows that there are many who have attacked | System of this ‘‘successful” class, which we present here- 


the problem and that they have chosen many different | with—the electric lighting system of the Excelsior Electric | 


paths on which to pursue it to the goal of solution. We Coin pan y—will be interesting to our readers; all the more 
must not suppose, however, that every one of these paths | so from the fact that this system is characterized by many 
which inventive genius has thus beaten through a wide, | features of striking originality and ingenuity. 

unexplored field of discovery like this has been in the di-| Mr. William Hochhausen, to whose inventive ability 
rection of advancement and development. Many a time | this system is due, is a pioneer in this field. He turned his 
the course of the inventor has been swerved by a new idea, | attention to dynamo-electric machines at an early period, 
a new theory, a new device—plausible, promising and in- | anid when the era of electric lighting was definitely inau- 
viting—pointing apparently toa shorter route, though lead- | gurated, some five years ago, he had already been engaged 
ing only to failure and disappointment. Still, it is certain, ' for several years in the manufacture of dynamo-electric 
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FIG. 1.—THE EXCELSIOR DYNAMO-ELECTRIC MACHINE. 


and we note it with pleasure, that all this labor and toil in| machines suitable for electro-deposition in the processes of 
search of perfection has not been in vain. The | electroty py and electro-plating to replace the Smee and Bun- 
wonderful activity of inventors in the competitive | sen batteries which up to 10 years ago had been the sources 
race after the prize which awaits those reaching the goal | of electrical energy relied upon by such establishments. 
first has indeed made the march of improvement and. The Gramme machine had already begun at that time to 
progress rapid, by sweeping away imperfection after im- | assertits superiority in the hands of French electricians, 





perfection, and the result is that electric lighting has 
reached a high degree of perfection in this brief period. 
Absolute perfection has not yet been attained, perhaps, 
but still, in some of the systems now in practical opera- 
tion the room for improvement has become quite restrict- 
ed, and we may say that it involves only the smaller 
details, for the rest is scarcely susceptible of greater per- 
fection, so untiring and persistent have been the efforts of 
their authors to improve in the modes and means of apply- 
ing the fundamental principles for the purpose of obtain- 
ing superior results. The splendid industrial success which 
these systems have realized, and the favorable reputation 
which they have acquired, proclaim their excellence and 
perfection sufficiently to justify this belief. 

It is precisely the study of details concerning systems 


| but it was as yet practically unknown outside of a few) 
In this country Prof. Moses G. | 


|French establishments. 
Farmer had also constructed a few machines of the type 
from which the ‘* Wallace-Farmer” 
_evolved, but they had not been used very extensively. 
Mr. Hochhausen took the old Siemens type with H arma- 
ture, then the most well-known, as_ the 
a machine for electro-deposition. He iatroduced several 
‘improvements in its construction, to render it applicable 
to this purpose, and they proved very successful. The 
prejudice against this mode of generating electrical cur- 
| electroplaters was soon overcome, and Mr. Hochhausen 
acquired an enviable reputation for his machines, the con- 
struction of which he made a specialty. Some of these 


was subsequently | 


basis of | 


rents which had lingered in the minds of electrotypers and | 


where they continue to give perfect satisfaction. Mr. 
Hochhausen has since then adopted the ring armature 
type for his electro deposition machines, which continue to 
maintain successfully the good reputation acquired in 
former years. 

Mr. Hochhausen was one of the first electricians in this 
country to turn his attention to the subject of electric 
lighting. He studied closely the requirements of dynamo- 
electric machines adaptable to electric light purposes, and 
constructed several experimental forms of machines, It 
is believed that the first Siemens-Alteneck machine ever 
seen in this country was made by him. His long experi 
ence in the construction of dynamo-electric machines 
proved a valuable guide to him in his efforts to improve, 
and he was successful almost ut the start. His success 
since bas kept pace with the improvements which he has 
constantly produced, and the system of the Excelsior 

























FIG. 2._DIAGRAM OF THE CONNECTIONS OF THE DYNAMO. 


Electric Company, which is the embodiment of all these 
improvements, is a strong testimonial of the inventive 
skill of Mr. Hochhausen. 

THE EXCELSIOR DYNAMO-ELECTRIC MACHINE. 

We shall first turn our attention to the dynamo-electric 
machine, for it is usually considered the leading and most 
interesting feature of a system of electric lighting. It is 
generally studied and criticised, from the theoretical and 
the practical points of view, with more intentness than the 
rest of the system, This curiosity is legitimate enough, 
however, for the dynamo-electric machine is in reality the 
nucleus, the starting point, and the success of the whole 
system depends largely on the perfection of its details and 
the accuracy of its working. ‘ 

The Excelsior machine is of the continuous-current 
description, and as its armature is of the cylindrical form 
wound in sections looped together and connected to a com- 
‘mutator containing a segment for each section, it may be 
| classed with machines of the Gramme-ring type, so-called, 
‘the prototype of which was the ring armature of Pacin- 
lotti. Outside of this generic resemblance, however, there 


such as these, which have withstood the test of practical machines remain ip use to this day in many establishments, | is but little in this machine which recalls any other, It is, 
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in fact, of an entirely original design, as shown by the per- 
spective view given in Fig. 1, and we shall find that it pre- 
sents many points of difference in construction as com- 
pared with other machines of the same class, 

The design of dynamo-electric machines generally con- 
templates that the iron used to form the large electro- 
magnet whose magnetism is to furnish the ‘‘ magnetic 
field” in which the armature revolves, skall answer the 
purpose of frame-work as well. Such is the casein this 
machine also, but the arrangement of parts is very 
singular. It is perhaps more clearly shown in Fig. 2, 
which represents an elevation of the commutator end. 
The frame-work is in reality an upright case, consisting of 
two thick plates of iron, cast in one piece with the base 


and top, and bent or expanded outward at the middle, as | 
This, it will be readily | 


if to make room for the armature. 
seen, affords a strong, rigid frame for the machine. To 
provide a bearing for the pulley end of the armature 
shaft, the two curved portions of this frame are joined by a 
bent }4 shaped arm bolted securely to each curved plate, as 
shown at the right side of Fig.1. The bearing is at the centre 
of this } shaped arm which, itis plainly seen, serves at 


the same time to insure greater solidity in the framework. | 


The bearing at the commutator end of the shaft consists 


of a strong A shaped standard separately bolted to the. 
This arrangement is preferable | 


base board or platform. 
to the use of another double arm similar to that at the 


other end, which, while it might add to the strength of | 
the frame, would render the access to the commutator less | 


free than itis. To remove the armature, in case repairs or 
changes are to be made, it is only necessary to unscrew 
this standard and remove the pulley from the shaft of the 
armature, which may then be pulled out whole. 
magnet cores are slipped inside the framework and held in 
place by large bolts passing through the top and the base 
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The field | 





the two poles of the U magnet are turned In a line 
toward each other instead of being parallel and side by 
side. It is easy to see that the magnetic effect produced by 
the helices directly on these flat plates becomes added to 
that produced on the magnet cores themselves. 

The armature is of the cylindrical or widened ring form. 
This is a form which we notice has been discarded of late 
years, and which is even disparaged by electrical engineers, 





| which acts upon the portions of wire situated inside the 


le ylinder, 


‘universally preferred. Nevertheless, Mr. Hochhausen 





asa rule, unless used with an interior magnetic field, | 


Armatures of the narrow ring form are almost | 
| Hochhausen recognizes the fact that a larger number of 


has retained the wide ring armature, and he assures us | 
| that its performance compares very favorably with that of 


armatures of any other shape and form. It seems quite 
possible to us, however, that both may be right. 
magnetic force of certain intensity it makes no difference, 
of course, whether all the lines of magnetic force are cut 
by the portions of the wire sections which are on the out- 
side of the core, or whether one-half of them are cut by the 


portions of wire inside the core, since each section, 


taken as a whole, will cut the same total number of | 
There is) 


lines of force in the same time in both cases. 
this difficulty, however, that if the magnetic field is very 
intense, and if all the lines of force are to be cut by the 
outside portions of the sections only, they must be crowd- 
ed or condensed together on the outside of the core, which 
may become saturated before it can concentrate all these 
lines of force. Once the point of saturation is reached, 
the lines of force not concentrated are not useful. If the 
armature is so disposed with respect to the magnetic field, 
| however, that some of the lines of force can pass around 
the margin of the ring and become concentrated on the 
‘inner surface of the core, which is not saturated, the 
‘crowded condition on the outside is relieved, and more 


all the holes in a row, thereby greatly weakening the flat 
piece. To give solidity to each section there are three 
quarter-circle pieces of malleable iron, one in the middle 
and one at each end, al] three held firmly between the two 
flat transverse pieces by screws, as shown in Fig. 3. The 
pieces at either end are rounded so the wire may touch 
evenly. To prevent the quarter discs from touching each 
other a hole is bored through every alternate one and a 
piece of wire is passed through and bent. The lower one 
in the figure shows one of these wires. 

The number of sections employed is sixteen. Mr. 
sections would produce a more theoretically continuous 
current, and perhaps more economically, but the 


‘increased complication which the multiplication of sec- 
With a) 


tions involves is not compensated for, in his opinion, by 


‘the little benefit derived. 


A marked advantage in this manner of constructing the 
armature is that the sections of wire intended for the 
armature can be wound separately in a mold-bobbin, Not 
only the winding is more easily done, but the chances of 
its being faulty are much diminished, and, above all, the 
insulation can be properly attended to, Fig. 4 shows one 


of these sections ready to be slipped on the armature core. 


The outside layers are protected by cotton, paper, or other 
material, and the bends are tightly wound with cotton 
cloth and painted, so that the section may retain the form 
given it in the mold. The ends of the wire are also looped 
and insulated. To place the sections on the core one of 
the transverse strips is unscrewed and they are slipped into 


place. Each core section of course receives four wire sec- 
tions. Fig. 5 shows one half of the armature core with 


its wire sections in place. 
The core sections are connected to each other so 
form a ring by means of screws which join the contiguous 


as to 
































sn 
® 








I 
Fia. 3. 


respectively. The two bolts which hold the upper magnet 
core are shown in Fig. 1. The pole pieces form part of 
these cores. 

Mechanically considered, then, the design is very simple 
and quite perfect. The framework is cast, and but little 
work is needed to prepare it to receive the magnet cores, 
which can be made separately and wound in alathe. Ina 
word, the construction of this part of the machine is ren- 
dered easy and cheap, while no desirable quality is sacri- 
ficed. 
or rather the magnetic, point of view. 


magnetic field with the smallest number of 
of wire on the magnet cores, or, to be more exact. 
with the least expenditure of electrical energy. To do this, 


it is evident that the magnetism developed by the current | 


passing through the wire around the fiell magnet cores 
must be utilized to the best advantage. That is precisely 
the object aimed at in this case. The current passing 
through a wire is capable of developing magnetism on all 
sides, and it would exert its maximum magnetic power on 
a piece of iron entirely surrounding it. In this case 
the lines of magnetic force due to the current pass wholly 
through the iron, instead of but partially. In the ordinary 


electro-magnet the lines of force pass for a part of their | 


course through the air or other medium. To make them 
useful throughout their whole course __ it 
necessary to make them pass entirely through iron. 
If we place an iron cylinder around the coil these 
“stray” portions of the lines of force are picked up and 
become appreciable as magnetic power. This cylinder 
will in reality constitute another magnet whose poles are 
the reverse of those of the magnet core inside the helix. 
Thus the same current passing through a number of turns 
of wire is made to develop more magnetism. This is the 
secret of the efficiency of tubular magnets; now if we 
turn to this machine, we can readily understand that the 
flat plates of the framework, lying close to the wire of 
the field magnet, act as the outer portion of a tubular 
magnet, and thus appropriate the magnetic effect pro- 
duced en the outside of the wire helices. These flat plates 
are after all only the same as the back piece which joins 
the two arms of an ordinary U magnet, only in this case 
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| lines of force can therefore be brought into play. It is, 
no doubt, the case in many machines that the magnetic 
| field is stronger than is needed to saturate the armature 
| core, and that waste of energy occurs in consequence. To 
utilize all the lines of force the armature must be con- 
| structed so as to saturate less readily. This appears to be 
_ the case with the armature of the Excelsior machines whose 
core is laminated. 
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FIG, 5. 


flat tramsverse pieces together. The holes for these screws 


| brass spiders are used, 


are shown near the ends of the flat pieces in Fig. 3. 

After two sections are connected together, the ends of 
the two flat pieces are rounded and threaded, as shown 
plainly in Fig. 3. There are four of these screw tips at 
each end of the cylinder, and it is by means of them that 
the armature is mounted upon itsshaft. For this purpose 
These tips pass through four 


The armature is interesting of itself as a wonderful speci- | holes in the circumference of the spider, but are insulated 


Now let us consider the design from the electrical, | 
Theoretically, the | 
best design is of course that which yields the strongest | 
turns | 





would be | 


men of mechanical ingenuity, adaptability, and perfec- 
tion. The core is sectional, and the troubles incident to 
| winding the sections on a continuous ring are avoided. 
This armature core is the same as if made of anumber of 
‘thin iron discs placed close together, with the exception 
' that the discs are each made of four pieces. Two of these 
quarter discs are shown separately in Fig. 3, which repre- 
sents two of the four sections of an armature core united 
together, one being partially dissected. The quarter discs 


from the spider by bushings and washers of gelatinized 
fibre. Then by means of nuts the spiders are firmly se- 
cured tothearmature. The circumference of the spider at 
the commutator end of the armature carries four square 
projections resembling the jaws of a lathe chuck, into 


which the ‘‘ commutator disc” (Fig. 6) is received. This 
is another very interesting feature of the armature. The 


commutator segments are insulated from each other and 
from the shaft only by airspaces and not by insulating 
fibre or other similar material. It is therefore easy by 
slipping a picce of card-board between the segments, to 


| . . . . 
dislodge any copper dust, oil or dirt there, and thus obviate 


| those short circuits between segments which sometimes 


lead to the burning of an armature section. 
Each segment has a tail-piece disposed radially on the 
disc and screwed to it firmly. The disc, which is of slate 


or soapstone, has a small hole near the outer end of the 


are all punched alike out of thin sheet iron about one-six- 
teenth of an inch thick. The two denticulations at one end | 


are farther apart than those at the other. This is because 


there are two rows of holes in the flat transverse pieces | 


into which they fit and by which they are held in place. 


nated. Otherwise it would have been necessary to make 


quite cool even when run for a long stretch. 
| In fitting them the narrow and wide-dented ends are alter- | 


radial portion, of each segment through which the wire 
leading from each connection between two contiguous 
sections of the armature is passed, for the purpose of making 
connections to the commutator. These connections are 
not soldered, but are made by inserting the end under a 
small brass clip, which by means of two screws holds it 
firmly against the radial portion of the commutator 
segment. For convenience, the commutator segments are 
numbered in rotation. These clips are shown on the ra- 
dial ends of segments, 7, 8, 9, 10. 

This armature presents many advantages which will 
suggest themselves toelectricians. Its laminated structure 
with free spaces between the wire sections affords easy 
and effective ventilation, by which the armature is kept 
Another 
advantage is that the sections are all so nearly alike that 


‘the armature is quite symmetrical when ‘ strapped” with 
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bands of fine wire, and from this it follows that it needs 
but little balancing and that it can be revolved closely to 
the tield magnet, 


an inch—rather more in the larger and rather less in the 
smaller ones. 

For a No. 5 machine adapted for 25 arc lights, the depth 
of wire is ,; inch. Tae wire (No, 16 B. & S.) in each sec- 
tion occupies 11 layers of 22 convolutions each. The diam- 
eter of the armature is 134 inches, only one-sixteenth inch 
play being allowed between it and the field, which has a 
diameter of 13} inches. The total internal resistance of 
this type of machine is 30 ohms, measured at rest between 
the binding posts. When supplying 25 arc lights through 
an average circuit it develops an electromotive force of 
about 1,250 volts and a current of 10 ampéres, 

(TO BE CONTINUED). 


A New Adjustable Pulley Standard for Dynamos to 
Replace Loose Pulleys. 


>-o mS oo > 


In cases where the driving power for a dynamo is taken 
from a line of shafting supplying other dynamos or other 
machinery it is necessary to make provisions in the belt 
connections, so that the dynamo may be stopped witnout 
necessitating the stoppage of the whole line of shafting, 
or perhaps of theengine. For this purpose a loose pulley 
is placed on the shaft next to that which transmits power 
to the dynamo, and it is only necessary to shift the belt on 
this pulley to stop the dynamo, The problem of oiling 
such a loose pulley, and of keeping it lubricated, however, 
is a serious and unsatisfactory one, especially if the dyna- 
mo has to stand idle a large portion of the time that tbe 
shaft is running. 

There is another circumstance which makes a substitute 
for the loose pulley desirable: the loose pulley does not meet 
all cises, for it may be impracticable, or in fact impossible, 
to use this loos? pulley. Here is a casein point: Some 
time ago we saw iu an installation an Armington & Sims 
engine driving two Elison dynam )s, one being belted, di- 
rect, to each balance wheel. As both dynamo3; supply the 
same circuit it would be obviously undesirable to stop the 
en zine if so ne mishap were to happen to either dynamo. 
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There being no loose pulleys on the engine shaft or on the 
armature shaft, the only remedy would be to throw the 
belt off the injured dynamo, But this is an awkward, and 
it may even be a dangerous, procedure. 

To meet such cases some engineers have adopted the 
plan of using what might b2 called an ‘* artiticial loose pul- 
ley,” of the same size as the armature pulley, which is 
placed aside of it and in line with it, being supported on a 
special standard fastened to the base-board of the dynamo 
or to the floor. To the dynamo it only 
necessary to shift the belt of the armature to this loose 
pulley aside of it, which answers the same purpose practi- 
cally as if it were turning loose on the armature shaft. 

There is still an objection to this device, however. When 
the belt is shifted its tension is not relieved. This tension 
is usually considerable, for tight belting is necessary to 
prevent slipping. The result is that a certain amount of 
power is wasted in producing pressure on the bearings. 
The loss is very trifling when considered by itself, but it 
is precisely through such small ‘leaks ” that the power 
required to run a line of shafting ‘* empty ” disappears. 
But there is another consideration which is even more im- 
portant than that of the loss of power. It is the effect pro- 
duced on the belting. The constant strain resulting from 
the tightness of the belts involves great wear and tear, and 
necessitates frequent ‘‘taking up.” But if this strain is 
taken off from the belt when it is not. required, that is to 
say, when the dynamo is not running, the belt can recover 
a little from this strain; it rests, so to speak, and the con- 


stop is 


It may be interesting to state here that | 
the depth of wire on the outside of the core is:around half 


tured by Messrs A. & F. Brown, of this city. The construc- 
| tion will be readily understood from these figures. 

It resembles somewhat the slide on a machinist’s lathe. 
The fixed portion, which is of cast-iron, constitutes a stand 
or support which may be made of any desired height so as 
to adapt it to any dynamo-electric machine. The upper 
end of this stand is in the form of a rectangular box wi.h 
planed edges, and resembles the bed of a lathe. The 
movable portion, also of cast-iron, is a flat table supporting 
the bearings for the pulley shaft, and it slides on the planed 
edges of the fixed portion. The bearings are dovetailed 
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Fig. 2. 
and the wear my be taken up by screws as seen in Fig. 1. 
A threaded shaft provided atone end with a winch moves 
freely in bearings at either end of this miniature lathe. 
When the winch is turned this shaft causes the sliding 
table to move because it threads through a tailpiece pro- 
jecting from the under surface of this sliding table. The 
result is that the sliding table and consequently the pulley 
can be moved one way or the other by turning the winch. 

We can now understand easily how this motion may be 
utilized for the purpose of slackening a belt. A reference 
to Fig. 2 will be useful. In this figure the dynamo pulley 
is shown at the left, and the beit is supposed to be on the 
loose pulley carried by the adjustable standard. This pul- 
ley has been moved up out of line with the armature pulley, 
which motion, it is evident, tends to slacken the pulley. To 
put the belt back on the armature pulley the winch is turned 
until the loose pulley has moved down as far as the dotted 
lines, in which condition the two pulleys are again in line, 
so that the belt may be shifted back and forth as readily 
as with ordinary loose pulleys on the same shaft. The 
length of the threaded shaft is sufficient to produce any 
desired amount of slackening in the belt even when the 
pulleys used are of large diameter. The belt may be slack- 
ened until it no longer moves the loose pulley, so that all 
tension and strain is effectually relieved. 

Although the strains imposed upon these standards are of 
| short duration, occurring only at the moment the belt is to 
| be shifted on or off, yet it is coustructed with 


a view to 
strength and solility. The bearings are also long, and 


lubrication is effected of 
without trouble. 

This improved standard has already been applied to 
several dynamos with success, and we have no doubt that 
it will prove an excellent substitute for loose pulleys in 
many cases like that which we have cited above. Even 
when the engine is be}ted direct to a single dynamo cir- 
cunistances may render it desirable to stop the dynamo by 
a quicker process than shutting the steam valve and 
stopping the engine. By employing a device of this kind 
the belt may be instantly shifted off. As to the strain 
which the engine would endure from being thus relieved 
of its whole load almost instantly, it amounts to mere 
**boy’s play” in the face of the performance of some of 
the best engines now designed especially for 
lighting purposes. 
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A New Energy Meter. 
BY CYRUS F, 


PROF. BRACKETT. 


A reliable and convenient method of measuring the 
energy which is expended on the dynamo-machine while 
in the regular discharge of its duty, is much to be desired 
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Fig. 1. 
both by the engineer who has to compare the efticiencies 
of competing machines in their industrial applications, 











dynamo or a magneto-machine. When the circuit is 
closed, the armature being in rotation, the field magnets 
tend to revolve with the armature; and if free to do so 
they would acquire a velocity of rotation equal to that of 
the armature. The current would be thereby reduced, in 
the limit when the velocities become equal, to zero, Now 
itis the mechanical conple which the armature exerts on 
the field magnets which we desire to know in order 
to compute the energy, supposing we know the number 
of revolutions which the armature makes in a unit 
of time (say minute), We shall know this couple if we 
know the value of the equal couple which must be 
applied in order to hold the field magnets in place. To 
secure this knowledge we have only to balance the field 
magnet system so that it can turn freely through a 
small arc, whose centre lies in the geometric axis of the 
armature, and apply a known force at some point on a 
graduated lever arm which is attached to the field mag- 
net system so as to lie in a horizontal direction when 
the magnets are in equilibrium, as in the case of a com- 
mon balance. The centre of gravity of the field magnet 
system, together with the lever arm. should be very 
slightly below the points of support, for the same reason 
that the centre of gravity in the balance is slightly below 
the knife edges. 

The number of revolutions being known, by means of a 
‘*speeder,” we have the force, in terms of a known 
weight or spring, and the length of the lever arm on 
which it is applied. Hence we know the moment of 
couple desired. The expression for the energy is then 

Energy = 2 L x 3.141592 x Wx N, 
where L is the length of the leverarm W isthe weight 
and N the number of revolutions in a unit of time. If 
we desire the result in ‘‘horse-power” we shall take L in 
feet and W in pounds, the unit of time being one minute. 

The accompanying figures will render this description 
clearer. They represent with substantial accuracy the con- 
struction of two small machines belonging to the Physical 














Fig. 2. 
Laboratory at Princeton, Fig. lis the side elevation, Fig, 
2 is a transverse section or vertical plan. It will be seen, 
from the description and from the figures, that the energy 
measured is exactly that which is effective in producing 
the current. No allowance whatever has to ke made for 
loss in friction at the brushes, bearings or other parts of 
the machine. This is what we desire in ascientific research. 
The only waste which we need take account of, even in the 
most delicate and exact inquiry, is that which results from 
the friction of the air between the field magnets and the 
armature whereby the field magnets might be subject to a 
slight force tending to make them revolve. Even this 
insignificant factor is perfectly eliminated by the use of a 
small weight just sufficient to balance this tendency. 

In the application of the method here pointed out to 
measure the energy of a large commercial machine of any 
construction whatever have different in 
view. We desire to know what power must be expended 
on the machine, as a whole, in order to drive it under its 
We then have only to mount the machine on a 


we a object 


load, 
rocking cradle so that the line passing through the points 
of support of the cradle shall be coincident with the 
geometrical axis of the armature, The cradle, together 
with the machine, is then to be balanced so as to bring 
the centre of gravity of the whole into near coincidence 
with the line passing through the points of support. The 
graduated lever arm is to be attached to the cradle in a 





horizontal position and weights or springs are to be 
applied as in the case already explained. A cradle is 


easily contrived which shall have an adjustable platform, 
so that machines having different construction may be 
mounted on it for trial. The uprights on which the 
supports are fastened may be of wooden timber, or in 
some cases, as, for instance, in the Gramme construction, 
the uprights which carry the knife edge supports may be 
attached directly to the machine itself, The machine in 
this case needs only two uprights on which the knife edges 
may rest as they carry the machine. 

The essential point to be secured is to have the whole 
machine together with its immediate support so balanced 
on knife edges or their equivalents so that it can turn 
| through asmall are, sufficient to allow of the application 

of a moment of couple equal and opposite that exerted by 





sequence is that it lasts longer and gives better service each | and by the student of physics who has to do with questions | the driving belt, the equality being determined by secur- 


time it is wanted. 

We have lately been 
ordinary standard which 
to avoid these objections and to afford a good substitute 
for the loose pulley generally. Fig 1 is a perspective view 


having a purely scientific interest. Such a method has 


The principle involved will at once appear when atten- 
tion is called to the mechanical interaction which takes 


and Fig. 2a top view of this ingenious device, manufac-! place between the armature and the field magnets ofa 


‘ing, by means of a weight at some definite point on the 


shown an improvement on the| been for some time in use in the Physical Laboratory of | lever arm, acondition of equilbrium to the field magnets. 
is evidently designed purposely | the College of New Jersey, Princeton, N. J. 


| A patent was granted to the writer for the method 
herein set forth, Nov. 6, 1883, A second application, for 
letters patent for the use of the cradle or its equivalent has 
been made, 
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THE ELEMENTARY STUDY OF ELECTRICITY. 

A great increase has been seen during the last ten years 
in the number of those who are interested in the study of 
electricity. Colleges and schools all over the country are 
making it a prominent part of their course, and public in 
terest in it has come to be something more than superficial 
vt commercial, Our owa subscription list bears the names 
vf hundreds of college professors and students and other 
private individuals not connected with any of the numer- 
ous practical applications of electricity ; and nearly all of 
them have a love of the science pure enough and high 
enough to satisfy even Professor Rowland. Then there are 
the thousands of stockholders in, and managers and em- 
ployes of, telegraph, telephone and electric lighting com- 
panies, and a great many of these study electricity for its 
own sake, without ulterior motive or purpose, either to in- 
crease their knowledge of a fascinating subject or to fill 
up deficiencies in familiarity with the elements, Then, 
again, there is a growing class of persons who by chance 
come to take a casual interest in electricity and soon want 
to learn more about it than mere observation allows. <A 
telephone is put into the office where they work, or the 
building is illuminated by the electric light. This arouses 
curiosity, they next read everything electrical that drops 
in their way, and at last the science becomes a life study, 
the solace of weariness and the claimant of every leisure 
hour. 

It is mainly for this large body of intelligent, inquiring 
thinkers that we propose to publish during the year, and 
beginning in an early issue a series of original illustrated 
articles on the elements and rudiments of electricity and 
magnetism. Many persons are deterred from the study by 
the feeling that there is something impenetrably myste- 
rious about it, and the thought that big, abstruse, forbidding 
books must be read through. Now we need hardly say 
that this notion is fallacious. Any man possessed of 
ordinary ability and = perseverance can master the 
general principles of electricity as quickly as he 
can master those of any other science, and if he will but 
read carefully the articles that we intend to publish he will 
tind when he comes to review his knowledge at the end of 
a few months that the more technical, esoteric articles in 
the paper are also within his comprehension and that he 
can sensibly discuss the latest applications, improvements 
and discoveries. There is no occasion for anybody to draw 
back appalled from the study of electricity. It is true that 
some writers have done their best to make the subject dry 
and uninteresting, but we maintain and we have shown that 
current electrical themes can be made as attractive to the 
aspiring student and the general reader as the burning 
political and economic questions of the day, or the latest 
products and fashions in art or literature. We believe 
that these articles now in preparation will interest not 
merely the beginners, but those who, while occupying im- 
portant positions in the electrical field, never before stud- 
ied the elements with care, or have grown rusty from lack 
of exercise in them. 

We have, however, another large class of students in 
mind. It isa grand and noble thing to study science for 
the sake of science, but there are many of us who have to 
live while we study and whose study is entirely directed to 
the means by which we aim at advancement in life, 
though not because we love the science less, To such, 
these elementary articles, leading up as they will by easy 
gradations to the more recondite branches of the science, 
must prove extremely useful and beneficial, Being the 





work of a practical electrician, they will meet exactly the 
wants of those men we have in view. 

When unexpected good fortune lights on a friend, many 
of us have a feeling, not, perhaps, of envy, but of convic- 
tion that while we are just as deserving we are born 
under an unlucky star, and that for that reason alone 
blessings never fall our way. The good fortune we refer 
to is not the legacy of a distant relative nor the finding of 
a bonanza mine, but the success that is signalized by pro- 
motion in public and business life. This, without a con- 
sideration of the facts in the case, is often set down to the 
good luck that attends certain people. But is it luck, after 
all? The case came under our observation of a young 
man who was first called to take charge of a certain elec- 
tro-mechanical apparatus, and was afterward deputed to 
take it to the late Electrical Exhibition at Paris, at a good 
round salary. Many of his friends, as clever as he, con- 
cluded that after his usual manner he had been lucky 
again. Now the good luck consisted in the fact that while 
the other young men were wasting their time and oppor- 
tunities, he was studying the science of electricity, and, 
for the purpose of reading French authors, had made him- 
self familiar with the Gallic tongue. It followed, as a 
natural consequence, that when the directors looked 
around for a person to send to Paris to take charge of their 
interests and the apparatus at the Exhibition, he was the 
man chosen. 

There is luck, perhaps, but there is also that state of readi- 
ness which enables a man to avail himself of luck when it 
befalls him. The widening, multiplying applications of 
electricity will as the years roll on give these lucky chances 
to the men prepared to utilize them. Itis a sad mistake 
for any person to think that all the great inventions have 
been made. There are other new worlds for discovery and 
occupation than that on which Columbus set his eager eyes 





four centuries ago, but he who would make the voyage in 
search of them must be equipped for it. 


” —)-—— 


A statement was recently made iu the papers that ex- 
Governor Ben Butler. of Massachusetts, was prevented 
from vetoing the bill introduced and passed by the last 
Legislature, authorizing the American Bell Telephone Co. 
to hold a majority of stock in other Massachusetts com- 
panies, and that the persons who prevented or persuaded 
him were the Lowell Syndicate, or, as some prefer to say, 
‘‘ the Lowell boys.” A reporter of the Boston Herald in- 
terviewed Governor Butler before his term of office ex-| 
pired, and was told strange, mysterious things. His Ex-| 
cellency started off with the declaration that the report | 
that the Lowell Syndicate interfered with his intended 
veto was wholly false. He then went on: 

**T not only thought of vetoing the bill, but very seri- 
ously. I went into an elaborate examination of the con- 
dition of the Bell Telephone Compary, and, while I did 
not write a fine, legal, scientific and political message 
about the matter, and while I may be of the opinion that 
it might have been my duty to veto the bill, yet the reasons 
for the veto would make such disclosures of the condition 
of the company and its stock that, in the then turning 
point, would be likely to make a very great depression; in 
fact, as 1 believed, substantially destroy it. I had very 
strong personal reasons for vetoing it, because, as the arti- 
cle says, by it I could have injured very largely the Forbes 
family. my political opponents, and they would certainly 
have been less able to contribute to the campaign against 
me. Before taking apy action in the matter I examined 
the stock list, and I found the whole stock very much 
feathered, and largely held by women and trust estates. I 
knew what that meant, as a rule: That if it was good 
stock, the trust estates would not have anything to do with 
it, and if it turned out to be poor stock, the trust estates 
and women would be very likely to own the whole of it; 
and here let me say that no woman should ever subscribe 
to a speculative stock. Not willing to be the instrument 
of ruining, as I believed I should be by my veto and the 
reasons given therein, so many innocent women and 
children, by depreciating the stock, and balancing the 
public good on the one side of the veto and the widespread 
ruin it would cause on the other side, and not allowing | 
my feelings to influence me as much, perhaps, as I ought 
to have done, as the world goes, [ came to the conclusion 
not to veto the bill, but I was not aware that the ‘ tele- 
phone boys of Lowell,’ as they are called—meaning, I 
suppose, the telephone syndicate of Lowell—had any in- 
terest in the Bell Telephone. I supposed, on the contrary, 
they were in some degree rivals, and that they would bave 
been glad to have seen that company overthrown. I have 
never, and shall never, regret my action in that behalf, 
although I am willing to confess [ now believe the public 
good would have been served by a veto of the bill. If the 
Bell Telephone or any ocher company desires my views, not 
given officially, of its organization and property, I will 
give them with pleasure, and it may not take a great many 
mre lying publications of themselves and their associates, 
and the newspapers in their pay, to have the facts dis- 
closed,” 

We are prepared to make a good many allowances for a 
man who is, to put it paradoxically, so regularly erratic in 
all he says and does, and who has, too, the Presidential 
bee in his bonnet; but after taking all eccentricities into 











consideration, we think that this chivalrous exposer of 
New England official “frauds” and ‘‘ inhumanities ” 
ought to be consistent and destroy that monstrous iniquity 
the American Bell Telephone Co. The little touch about 
the innocent women and children is very fine: but the 
principle of the highest good tothe greatest number ought 
to prevail with so distinguished a statesman. 

Seriously, it is a strain to believe that Ben Butler, hav- 
ing information of the nature he hintsat in his possession, 
would fail to use it. Our opinion is that the public would 
very much like to know what the muttered threat means, 
and would be disappointed of a sensation if it did know. 

Pe ees ag 


MR. BATES GOES OVER TO THE B. & 0. 





Telegraphers were much surprised this week to hear 
that at the meeting of the Executive Committee of the 
Western Union Company on Wednesday last the resig- 
nation of Mr. D. H. Bates, Assistant General Manager, was 
tendered and accepted. Mr. Bates immediately left the 
employ of the Western Union Co. and assumed the posi- 
tion of General Manager of the Baltimore & Ohio Tele- 
graph Co., an office made vacant by the retirement of Mr. 
George P. Frick. 

This action _has elicited comment in various quarters, 
and is viewed under very different lights. Considering 
that Mr. Bates was for a time nominally President of the 
American Union Telegraph Co., some have said that the 
step isan evidence of successful effort on the part of the 
Western Union Co. to control a company that has been 
so long a thorn in the flesh toit. Others, again, say that 
a quarrel must have arisen between Mr. Bates and those 
with whom he has hitherto been so intimately associated 
in the American Union Co. and later in the Western Union 
Co. Still others say that, although there has been no dis- 
sensiou, Mr. Bates is ambitious and had become tircd of 


| holding subordinate office. 


} 


Whatever may have been the motive, and whatever may 


| lie back of the change, the fact remains that Mr. Bates has 
BEN BUTLER AND THE BELL CO. 
ae | that any regular-appointment will be made to fill his place, 


retired from the Western Union Co. It is not believed 


but that the work formerly done by him will be divided 
up among the Vice-Presidents. This is an important event 
in American telegraphic history. The Baltimore & Ohio 
Co, has not been conspicuously progressive, but it should 
now, provided no consolidation is intended, occupy a 
more leading position, as Mr. Bates is known to be one of 
the most energetic and pushing telegraphers in this 
country. 
SORE ee 


THE MEASUREMENT OF ENERGY. 


We publish to-day a short account by Prof. C. F. 
Brackett, of. the device he has been using with his 
students in electrical engineering, at the College of New 
Jersey, Princeton, N. J., for measuring the energy which 
is expended on thedynamo machine while it is at work. 
No doubt many of our readers will find Prof. Brackett’s: 
lucid description of the contrivance very interesting. This 
device was, we understand, used at the trial at Cincinnati, 
carrying a 250-light machine among others. So easily did 
the cradle turn with a load of 10,000 Ibs. that a jack-knife 
would tip it when the machine was running. There were 
no comparisons to be made with a Prony or other dynamo- 
meter ; and it is suggested that the best way to calibrate 
any of the existing dynamometers would be to compare 
them with this as astandard. It will be noticed that a 
patent was granted to Prof. Brackett for the method de- 
scribed, on Nov. 6, 1883, and that a second application for 
letters patent for the use of the cradle or its equivalent has 
been made. ° 

- + oe oro 
A REVIEW OF ELECTRICAL EVENTS AND PRO- 
GRESS IN 18s83. 





We have prepared, at considerable trouble and pains, 
and present herewith, a popular review of electrical events 
and progress during 1888. Its very variety will indicate in 
a striking manner the diversity of the applications of elec- 
tricity; and it gives, as a whole, a vivid impression of ac- 
tivity over the wide electrical field: 

THE TELEGRAPH. 

The year, which opened with a lively competition in the 
telegraphic world, has witnessed the total collapse of the 
boasted Mutual Union,“and ends with a comparatively 
dull season. 

January opened with 4 most decided avd lively opposi- 
tion to the Western Union, while the reduction in rites 
made in that month by the latter company on all tele- 
graphic business in New England and between points in 
that section and this city gave notice that it was as ready 
as ever to compete on any terms for public patronage. 
Politicians and journalistic demagogues had _ seized 
upon the cry of ‘ monopoly ;” unreasonable legislative 
bodies were passing resolutions in favor of government 
interference, without any thought of its constitutionality ; 
the new governor of Pennsylvania, in his drst annual 
message, was proclaiming strongly against ‘* corporate 
lawlessness "—whatever that may mean—while the presi- 
dent of the Western Union had to hurry to Washington to 
combat the Joyce bill and other schemes ‘to regulate 
telegraph and cable companies.” All this happening in 


the month of January indjcated a stirring campaign ; but © 
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a collapse soon came. In the spring the Western 
Union seized eleven boxes of supposed Mutual 
Union records which had _ been stored in Jersey 
City; they were reseized and carted away by the 
Mutual Union folks; captured again and lugged into a 
safe hiding place by the Western Union people, and, after 
several days skirmishing, were impounded by the vice- 
chancellor of the State. This ‘‘ find ” is believed to have 
had a good deal to do with the consolidation of the two 


companies, which occurred shortly afterward—the West- 


ern Union leasing the Mutual Union for a term of 999 
years. 

The Western Union has also rid itself of another 
vexatious difficulty—the seemingly interminable law- 
suits brought against it by Messrs. Hatch and Williams. 
In October last the court of final resort in this State 
rendered a decision in these cases declaring ‘‘ stock divi- 
dends”—the $15,000,000 of so-called watered -stock— 
authorized by law and valid. A motion before the same 
court for a reargument was denied (Nov. 27) with costs, 
thus finally settling the case in favor of the Western 
Union. 

On the ist of January, last year, the Western Union also 
gave an exhibition of its great power by obtaining control 
of 1,400 miles of telegraph lines in Michigan—those for- 
merly belonging to the Michigan Telegraph Company. It 
now controls 432,000 miles of wire and 12,917 offices. It 
has handled during the past year 40,000,000 messages, at 
an average cost to the public of 38 cents per message ; and 
with errors, as Dr. Green claims, standing only as 1 to 
5,000—leaving out, of course, the unusual error epoch of 
July-August. On this enormous traffic the net protits 
have been $7.600,000—over nine per cent. on its capital 
stock above fixed charges. The actual figures paid as 
dividends for the year—715 per cent.—have been less than 
this estimate, though there is no rule of arithmetic to show 
why the figures displayed should not admit of an annual 
dividend of 12 per cent. 

Opposition to this gigantic concern is, at present, com- 
paratively weak—the strongest front being presented by 
the consolidation, in September last, of the Bankers 
and Merchants’ and the American Rapid companies, 
which, however, did uot get fairly into effect until 
October. The Postal Company has also done fairly 
well in struggling intothe field, though it expected much 
that wili never be realized in the election of a tyroin 
telegraphy—John W. Mackay—to its presidency last fall. 
Of other opposition schemes the Merchants and Telegraph- 
ists’ (co-operative) Telegraph Company, started last July, 
is too chimerical for serious consideration, while the pro- 
posed ‘‘ Eastern Union Telegraph and Cable Company” 
does not seem to have yet gained a foothold. The Balti- 
more & Ohio Telegraph Company has made some progress 
during the year. It now controls about 15,000 miles of 
wire. :; 

The great telegraph strike opened July 19 and closed 
Aug. 17 with a serious loss to the companies involved, and 
a loss to the men of $400,000 in wages. It was a most un- 
fortunate turn of affairs, yet valuable as an experience. 
The self-restraint practiced on both sides, the general ab- 
sence of bitterness, the Spartan perseverance and consis- 
tency of those who went out on « vain hope, are all sub- 
jects for congratulation. 

The world winds up the year with about 1,500,000 miles 
of telegraph wire, of which fully one-third is in the 
United States. 

THE TELEPHONE. 

The most remarkable changes in the telephone during 
the past year have veen the more or less successful efforts 
at long-distance communication, its still wider extension 
in every direction, and its litigation. The Postal Telegraph 
Company claims to have carried on a conversation be- 
tween this city and Chicago, 1,050 miles—one step; if true, 
in the direction of Mr. Gray’s great boast of a speaking 
connection between the Atlantic and Pacific oceans. Cases 
of telephoning intelligibly over a distance. of 500 or 600 
miles have been frequent and well authenticated. - In the 
courts, in January, the decision of United -States Judge 
Gray, at Boston, settled the claims of Bell to the invention 
of the telephone as against the claims of Dolbear. The 
long-pending ‘‘ Telephone Interference Case ” has also been 
practically settled by the Patent Office. Of eleven speci- 
fied cases of interference, the claims of Bell were sus- 
tained in eight, those of Edison in two, and those of Mc- 
Donough in one—the decision having been rendered on 
the 21st of July. Since then Mr. Bell has taken an appeal 
against McDonough’s claim. 

The telephone has also shown a tendengy, like the tele- 
graph, to become concentrated under the control of one or 
two large corporations, as is proved by the vast purchases 
made by the ‘* Lowell Syndicate” last year, and the group- 
ing of nearly all of the New England companies under one 
management. Its growth here is best illustrated by its 
aggregate capitalization, which, in this country alone, now 
represents over $100,000,000. Its progress abroad, while 
not as rapid as at home, has been more than was expected. 
A recent calculation says that there are now 161 cities in 
Europe where telephones are in use, having a total of 30,- 
066 subscribers. In Asia there are seven cities with 420 
subscribers, in Africa four with 240, and in Australia 
four with 897 subscribers. The average of subscribers in 
America for eyery town is said to he 878, against 187 in Eu- 


ropean cities. Figures copied from THE ELECTRICAL’ 
WorRLD, Vol. II., No. 18, page 210. Even in the Hawaiian’ 
Islands, Honolulu claims one subscriber for every forty 
inhabitants. 

Last year we heard of cases of deafness being superin- 
duced by the use of the telephone—a startling theory—but | 
this year we are told of a specific case (a lady) of loss of 
voice from the same cause; though we doubt if her voice 
was any too strong to begin with. 

_As the year closed, reports were actively circulated that 
a compromise was being effected between the Bell Co. and 
the representatives of the Daniel Drawbaugh interests. 


world. Still the agitation goes on, and meanwhile the 
companies are preparing (or the inevitable. The Western 
Union is giving an hon: st and thorough test to the Brooks 
system in Philadelphia wnd elsewhere; the Sectional 
Underground Co. has done considerable work in Chicago 
and Philadelphia, and the Postal ( ompany is constructing 
a brick tunnel under Fourteenth street in Washington. 
We have he -rd a good deal of the great number of under- 
ground systems in operation in Germany, France and Eng- 
land, but a comparison with thore in operation in this 
country—experiment»! and otherwise—might astonish the 
statistician and place us well to the fore in the nm cord. 








The reports were denied on both sides, but are believed in 
many well-informed quarters. 


THE ELECTRIC LIGHT. 


The beauties of the electric light were shown last year in 
all their glory at the Electrical Exhib tion at Vienna; and 
the marvelous progress made was aptly described by the 
Crown Prince Rudolph when, in opening the Exhibition, 
he referred to the great triumph of illumination in that 
city, where only fifty years previously lucifer matches 
were invented; where, four years later, stearine candles were 
invented, and where the idea of street. gas lights was con- 
ceived. The past year has seen widespread adoption of 
the electric light—in factories, rolling-mills and composing - 
rooms all over the world, while private citizens, both here 


and in Europe, are recognizing its value for domestic | 


purposes. 

In addition to the dazzling displays at "he Exhibitions, 
that made at the Kremlia at Moscow, on the occasion of 
the Coronation of the Czar, was particularly grand. 

The light is doing good service and presenting a magniti- 


cent spectacle nightly on the Brooklyn bridge: it sheds its | 


beams in many newspaper offices, and it has beer intro- 
duced in the operating room of the Western Union main 
office in this city. 

The Philadelphia Record claims to have the strongest 
single light in the country, a perfect blaze of 10,000 can- 
dle power suspended 95 feet above the pavement. 


Certain newspapers in this city and elsewhere have made | 


a terrific onslaught ou the aerial ‘wires used for the light. 
are and incandescent, but its metits have been established 
and nothing can prevent its universal adoption in the near 
future. The falsity of many of the statements made against 
the aerial arc-light wires was exposed in these columns. On 


Dec. 19, however. the New York aldermen passed an ordi- | 
nance which compels all the electric light companies to put | 
their wires underground in two years, dating from next May. | 


In other cities it is expected that similar action will result | 


OCEAN CABLES. 

The vear 1884 opens with Pucks tuve-honored saying 
| about ‘‘a girdle round-about the earth” still unfulfilled. 
| Noapparent efforts have been wade here during the year to 
| span the Pac:fic Ocean to Japan or China, and it is an even 
| question whether or not Canada will yet show us the 
| telegraphic way to Asis. We have been there once, and, 
| judgin s by the difticulties then surmounted, came within 
| easy distance of a telegraphic Eureka ; but, through some 
| inscrutable dispensation of Providence, we missed it, and 
| what represents our millions of dollars lies in the desert. 
'In our ** Russian Extension” expedition we sowed the 
| 


| seed, and we should not be surprised if our sister, Canada, 
| 


| gathered the fruit in following the sun to Asia. 


On our eastern shores we have planned all the deep sea 
cables, while England and France seem to rely on the old 
** pool.” 

The most promising of our trans-Atlantic schemes is the 
| Mackay-Bennett cable, proposed by John W. Mackay, the 
| Pacific Coast arch-millionaire, and James Gordon Ben- 

nett, of the Herald, and others, to be laid between Dover 
| Bay and some po:nt in Treland. 
manufactured by Siemens Bros. at Woolwich, England. 
(On the t8th of December last, 300 miles} had been com- 
pleted, and work was then goimg on at the rate of 25 to 
| 30 miles a day. The cable will certainly be laid next 
| summer. 

The cable scheme proposed by ex-Postmaster General 


The cable is now being 


| James and others has not yet, as far as we know, got into 
| definite shape. 

| During the year the * American, British and Conti- 
nental Cable (called the A. B.C.) Company” has issued a 
| prospectus for two Atlantic cables—one, the northern 
| route, from Glasgow, Scotland, to Belle Isle, N. F., and 
the other, the southern route, from Penzance, England, to 
| Sable Island, N. 8., both extending thence to New York. 
The most sensible ‘‘southern” route is still talked of, but 


from the deliberations during 1883, of the civic authorities. | has taken no business-like shape. This would give us an 
| Atlantic cable, in four sections, from Spain to New York, 


THE ELECTRIC RAILWAY, 

From a pretty toy the electric railway has come to be 
acknowledged as a valuable means of locomotion. Dur- 
ing the year just passed a number of “ electric roads” to 
be used for practical purposes have been opened and are 
still in successful operation. Among them are one in Lre- 
land, from Portrush to Bushmills; one in Germany between 
Frankfort-on-the-Main and Offenbach, a distance»: of eight 
miles; two in England, one at Brighton, a quarter of a 
mile long, and one at Wimbledon, a mile in length. An 
electric street car has also been run at Kew Bridge, Lon- 
don. In addition to these, which do not include the road 
at Berlin and others constructed prior to last year, there 
was one operated at the local exhibition at Konigsberg, 
Prussia; and in this country we had two new experi- 
ments, one at the railroad exhibition opened at Chicago 
May 24th and the other at the exhibition at Louisville, 
Ky., in August. The latter was 3,000 feet long. 

Other e'ectric railroads are ‘ontemplated, among them 
a second one in Ireland—from Newry to Bessbrook ; and 
one at Vienna, to cost $3,000,000. 

Mr. Leo Daft, of Greenville, N. J., has made various ex- 
hibitions of his electric railroad and motor, the last being 
given onthe Saratoga, Movnt McGregor & Lake George 
Railroad. Owing to the rapidity with which a curve was | 
taken, the motor jumped the track and was wrecked, but | 
the experimental trial was, as a whole, considered most suc- 


| via the Azores, Bermuda, Cuba and Florida. 

All the existing cable companies have had a fairly pros- 
perous year, except the ‘‘Mediterranean Extension Tele- 
graph Company,” which collapsed last fall, the protits of 
the company not being even sufficient to pay the interest 
to the preference shareholders. That isa good plant if 
properly managed, and there is room.on it for American 
capital and brains. 

The idea tirst advanced by Sir Travers Twiss, at Berne, 
and elaborated by the Electrical Congress at Paris, to pro- 
tect telegraph cables in war-time, has taken root, as was 
shown by the regular press despatches some days ago. On 
December 28, a dispatch from Berlin said that a revised 
draft of an International Treaty for the protection of sub- 
marine cables has been laid before the powers concerned, 
whoare to accept or reject it within three months. 

TRE GOVERNMENT POSTAL TELEGRAPH, 

There seems just now to be a popular cry for a govern- 
ment postal telegraph similar to that in operation in Eng- 
land. Since Congress assembled, on the 3d ult., bills look- 
ing to this end have been introduced by Senators Edmunds 
and Hill, and by Representatives Summer, of California, 
and Anderson, of Kansas—the latter bill being simply a 
rehash of the same gentleman’s proposition of last year, 
amended by suggestions drawn from some hundreds of its 
predecessors now sleeping quietly in the pigeon-holes of 
committees. The subject will attract much attention in 





cessful by the spectators. The motors will be used on the 
road this summer. 


UNDERGROUND SYSTEMS. 


The name of the conglomerated underground com- | 
panies is legion, but the question of subtertanean conduc- | 
tivity has not been solved; and, while several systems | 
have made some very creditable experiments, the perfect | 
system has not yet been shown. Last year was a particu- 
larly active one for these enterprises. There is a harvest | 
in store for some of them in the near future, for all the | 
wires must ultimately go undérground. In all of the) 


Congress during the winter, but nothing defivite, at least 
| for the present, will come of it. 


A good many exchanges 
in various parts of the country have passed resolutions 
favoring a governmental system, as did also the Legis- 
lature of New Hampshire (Aug. 24), but the last annual 
message Of President Arthur, in the portion bearing upon 
this subject, indicates that any attempt on the part of the 
government to run a business in opposition to its own 
citizens will not become a law. 
THE TELEGRAPH ABROAD. 
England has at last got down to six-penny telegrams, 





larger cities, movements looking to this desirable end are | but the experiment is too new to allow of criticism. The 
on foot, but, owing to the essentially experimental! nature | Postmaster General’s last annual report (for 1882-88), pub- 
of the tests, progress is slow. Efforts have been made dur- | lished last July, says that the net revenue of the tele- 
ing the year by fiery statesmen to force ‘the question, but | graphic service was £235,000, against £264,000 in the pre- 
they have failed just as signally as though they had forced ceding year. 82,000,000 messages were sent during the 
the foundries to cart pig-iron in tin wagons—it could not| year. The total number of offices is 5,742. 

be done at present. An example of this kind| The following late statistics refer to the Jength of wire 
was afforded in Chicago in the spring, when the | on the continent of Europe, given in kilometres—one kilo- 
Mayor of that city by force of arms threw down! metre being equal to tive-eighths of a mile: Germany, 
the lines of the Mutual Union. The pole-chopping and | 260,636 kilometres, of which 87,604 are underground: 
wire-cutting was, however, of no avail, for it soan became | France, 211,607 (11,656 underground); Russia, 223,538 (250 
apparent, even to Carter Harrison, that Chicago could not, | underground); Austria, 92,572 (571 underground); Italy, 
in these days, afford to cut herself off from the outside ‘89,150; Switzerland, 16,155 (827 underground); Hungary, 
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54,852; Belgium, 27,922(232 underground); Sweden, 29,879; 
Netherlands, 14,133 (591 underground); Spain, 40,742; Den- 
mark, 8,450 (79 underground); Norway, 15,601; Roumania, 
8,662 (56 underground); Portugal, 10,964; Greece, 4,614; 
Bosnia, 3,180; Luxemburg, 536; Servia, 3,134; Bulgaria, 
3,400. In Germany there are 4,338 inhabitants to each 
telegraph statios; in France, 6,442; in Russia, 27,091; in 
Austria, 8,504; in Switzerland, 10,850; in Sweden, 5,794; 
in Spain, 43,358; and in Norway, 7,411. These figures are 
from The Operator, Oct. 15. 

A line connecting tie prosperous silx regions of Asia 
(Samarkand to Bokh ira) with Europe and the rest of the 
world was opened last month, An office has also been 
opened at Nazareth, and is said to be the first in the Holy 
Land. 

On this side of the ocean, foreign communication has 
been widely spread by the opening (September 21st) of the 
Central & South American Telegraph Company’s line to 
Brazil, connecting with the Western Union system at Gal- 
veston, Texas. Upon this occasion felicitous messages 
were exchanged between President Arthur and the Em- 
peror of Brazil. 

Mexico has become a profitable and most promising 
field for both railroad and electrical workers. Great pro- 
gress in electrical contrivances is being made there, and 
many American electricians have sought the new field of 
labor. Still, our trade and intercourse with that rich 
country must increase a hundred-fold in the near future. 
From the comparatively small island of Cuba, for in- 
stance, we import more than $70,000,000 worth of her pro- 
ducts annually, while from the whole of Mexico’s vast ter- 
ritory we import less than $10,000,000, But the recent re- 
awak -ning of interest and enterprise in M>xico should swell 
our commerce with the ten million inhabitants of that rich 
country to many times the amount of our commerce with 
Cuba Senator Sherman’s bill, recently introduced in the 
Senate, empowering the President to invite a conference 
in Washington of representatives of Mexico, Brazil and 
the R»publics of Ceatral and South America, to establish 
reciprocal commercial relations, will bring many of their 
thinking men to this country, while the promised wonders 
of the coming Electrical Exhibition will not be lost upon 
them, and we look for a brilliant future for electricity in 
all its branches south of the Rio Grande, 

The Canadian telegraphs may be set down practically as 
our own, with identical interests and the same degree of 
prosperity. 

Nothing furtuer has been said during the year of the 
proposed ‘* Universal” telegraph system, which was to 
have had New York as its centre and General Eckert as 
its head. 

ELECTRICAL PROGRESS. 


The inventors have devoted their attention mostly to 
improvements in the telephone and the electric light. The 
most important invention of the yearin telegraphs has been 
Mr. P. B, Delany’s synchronous-multiplex, by which it is 
claimed he can send 72 messages simultaneously over one 
wire. In England, Mr. F. Hahn Danchell has invented a 
novel electric railway forthe transportation of letters, par- 
cels and light packages generally—almost verifying the 
vulgar error about ‘* telegraphing” a pair of boots. The 
diminutive engine, a foot long, rests upon one rail only, 
embraced by side guide wheels, and with a powerful dyna- 
mo the iaventor expects to send parcels at the rate of from 
150 to 200 miles an hour, 

The storage battery ** boom” has not prospered as was 
predicted, and conservative electricians are generally 
accepting the old-time theory that the best storage battery 
is a ton of cval, which can drive a dynamo at any time. 

Of minor inventions we may judge by the fact that in its 
weekly list of ** Electrical ratents Issued” THe ELEcTRI- 
CAL WORLD has, during the past year, described between 
1,000 and 1,100 American patents, some of which were 
explained in detail by the aid of engravings—the illustra- 
tions and diagrams in this department alone numbering 


* 
over seventy. 


ELECTRICAL EDUCATION, 


Since electrical engineering has come to be a science in 
itself, many colleges have established departments for a 
thorough course of electro-technical instruction, including 
Yale and Harvard and Cornell University, while recently 
a chair of ** Dynamo Engineering” has been established at 
Washington University, St. Louis, and the Massachusetts 
Institute of Technology has established a four-year course 
in electrical engineering. Buffalo inaugurated an ‘* Elec- 
trical Society” during 1883, while study has taken a wider 
geographical range by the organization, at Paris, of 
an ‘International Electrical Society.” Of course there 
are opponents to this innovation, such as Professor 
Rowland, of Baltimore, who in speaking of ‘* pure 





and secondly by theoretical knowledge so easily had by 
reading and study. No ‘Institute of Technology’’ can 
ever send to our peculiar field of labor as accomplished 
practical electrical engineers as we could raise ourselves 
from the ranks of our bright young operators, who may be 
classed to-day as the ‘‘ rod-men” of the past, who appear 
now as the Thomas A. Scotts, the Jay Goulds and the 
A. J. Cassatts. 
ELECTRICAL LITERATURE. 


Telegrapher "—a very valuable work to the student and 
engineer—Fiske’s ‘‘ Electricity, in Theory and Practice,” 
‘Modern Applications of Electricity” (a translation from 
the French), ‘‘ Philip Reis,” and “ Electricity as a Motive 
Power.” 

Electrical journals have flourished, and one new one has 
appeared, L’Electricidad, in Barcelona, Spain, which 
sends us its valuable information in the purest Castilian. 
We might rather say two new electrical journals have 
appeared, since The Operator and Electrical World, after 
being greatly enlarged on 6th of January, found the com- 
bined various requirements of thousands of telegraphic 
and electrical readers too great, and appeared (May Ist) as 
two separate papers, The Operator and THE ELECTRICAL 
WorLp. The two papers, together, gave for the year 
1,080 large pages of print, and over 600 illustrations. THE 
ELECTRICAL WORLD alone gave 852 pages of reading mat- 
ter, and over 400 illustrations. Its long series of illustrated 
articles on ‘‘ Electric Lighting” wil) in a short time, re- 
written and enlarged, make a very valuable volume by 
themselves. Its illustrations include pictures of Clarence 
Cary, A. R. Brewer and the late Sir C. W. Siemens. In 
fact, it contains over 500 illustrations for the year’s issue, 
if we include about 75 engravings comprised in its inter- 
esting department of ‘‘ Electrical Patents.” 

The Operator for the year makes a volume of 232 pages, 
with 81 engravings, including pictures of John Pender, 
M.P., Dr. Norvin Green and Owen A. Conner, *‘the child 
operator.” Its series of illustrated articles on ‘* The Fund- 
amental Principles of Electricity” and ‘* The Wheatstone 
Automatic Telegraph” were widely circulated and appre- 
ciated. The four numbers containing the very lucid ar- 
ticles on ‘‘ The Quadruplex” were bought up so quickly 
that the supply ran out long before the demand ceased, 
and, in answer to many requests, the articles will be pub- 
lished in book form. These figures indicate that at least 
some of our daily workers are studying for wider fields, 
and if their good intentions hold out, our famous colleges 
will not supply our profession with all the electrical engi- 
neers needed in the future. Next to the books and class 
periodicals, a fruitful source of education is found in the 
frequency and excellence of our 


ELECTRICAL EXHIBITIONS. 


The principal exhibition of the year was held at Vienna, 
an international affair, which closed November 3d. There 
was a deficit of 30,000 florins, and half the ‘‘ guarantee 
fund” was sunk, notwithstanding which it was a grand 
success. 

There were also elecirical exhibitions at the Crystal Pal- 
ace, London; at the ancient town of Caen, in Normandy, 
and (May Ist) at Konigsberg, Prussia, while the exhibits at 
the telephone convention, held at Cincinnati in October, 
may he fairly classed as an electrical exhibition in them- 
selves. In fact, no country fair is now considered compiete 
without a respectable show of electrical contrivances, 

But we believe that it remains for America to teach the 
world what an electrical exhibition should be, and the 
Grand Show to be opened in Philadelphia on the 
second of September next will probably have the largest 
aggregation of wonder-working électrical devices ever ex- 
hibited. It will be international in its character, devoted 
exclusively to electricity, magnetism and their related 
sciences, and, being the first of its kind in America, it will 
be attended with especial éclat. It will be located on the 
banks of the Schuylkill, where Franklin first experi- 
mented; and, if the U.S. war-ships can get up that stream, 
it is proposed that they shall ‘‘attend” and exhibit also, 
In any event, it is proposed to locate an immense electric 
light of 100,090 candle power on the bed of the river near 
the exhibition, and thus permit our jolly tars to show the 
landsmen their method of fishing for torpedoes in hostile 
harbors. 

HONOKS TO ELECTRICIANS. 

The pursuit of electricity opens up avenues to both fame 
and fortune to many, and among purely honorary dis- 
tinctions last year were the following : At Rome, Italy, on 
March 5th, a memoria! tablet was placed, amid much 
ceremony, on the house once occupied by the late Pro- 
fessor S. F. B. Morse. At Washington, on the 19th of 


The year has added to our literature Swift's ‘‘ Practical | 


Lieut. Greely and his party, sunk many of the hopes which 
had been buoyed up until then. When last heard from 
(Aug. 18, 1881) the party was in lat. 81° 44’, long. 64° 55’ W. 
--farther north than the winter quarters of any previous 
Arctic expedition. They were well provisioned then, but 
that part of the hyperborean regions is extremely wild, 
rugged and desolate, and for a distance of 300 miles is 
entirely uninhabited. Next July will be three years since 
the ill-starred expedition left home. 

Storms have been frequent during the year, and have 
done much damage to telegraph and telephone property. 
On February 2d, 3d and 4th, a violent storm of snow, sleet, 
wind and rain, swept over the West and Northwest, and 
Chicago and St. Louis and all the territory west of those 
cities were cut off from the East. The experience was re- 
peated during the same month; again in April, extending 
through the South, and again on May 9th and 10th. A new 
danger was revealed on the 9th of May, at Fairfield, lowa, 
when the storm blew down an electric light mast, 175 feet 
high, tearing away a quarter of a mile of Western Union 
wires. 

Fires have not been as frequent as in some former years. 
The Western Union Main office in Chicago was burned in 
August with a loss of $50,000; the Western Union and 
American Rapid offices at Utica, N. Y., were burned Sep- 
tember 9th, and the electrical manufactory of C. E. Jones 
& Bro.. at Cincinnati, was destroved on the 11th of June. 

Several electrical storms have interfered with our work- 
ing several times during the year, the principal one being 
accompanied by brilliant auroral displays, and extending 
along the Atlantic coast from Virginia to New England, 
May 22d. 

The remarkable crepuscular displays in the heavens 
which commenced in the latter part of November, marked 
by blazing sunsets and nearly two hvurs’ atmospheric 
glow after sun-down—with the additional wonders of the 
green sun and green moon seen in India—do not seem to 
have affected the wires to any appreciable degree. 

DEATH MOWING IN THE ELECTRICAL FIELD. 





The year opened with the death. Feb. 10th, of Hon. Mar- 
shall Jewell, an ex-operator, and closely connected with 
the teiegraph all his life. This loss was followed in April 
hy the death of the venerable Peter Cooper. The place of 
Sir Charles William Siemens. who died in London in 
November, will be hard to fill, and the same may be said 
of another of the year’s English victims—Prof. Cromwell 
F. Varley. William E. Sawyer joined the great silent ma- 
jority, May 15th, in this city: and Dr. Leonard D. Gale, at 
Washington, October 23d. The French electrician, M. 
Alfred Niaudet, also died in October. Besides these, the 
electrical world has also lost C. V. Walker, F. R. S., past- 
president of the Society of Telegraph Engineers, who died 
in England, and O. Arbucle, of the West India Telegraph 
and Telephone Company, who died (Dec. 5th, 1882) at San 
Juan. Of the humbler workers at home, we have had to 
mourn the deaths of the genial ‘* Johnnie” Clarke, at At- 
lantic City, July 9th, and of G. P. Hubbell, formerly W. 
U. manager at Hartford, Conn., and an honored member 
of the City Council of that city. 

MISCELLANEOUS. 

The Signal Service maintains its high reputation and has 
done good service during the year. The bureau now has 
a chief, ten second lieutenants, 150 sergeants, 50 corporals, 
| and 300 privates. In addition to these, there are ten cap- 
tains and first lieutenants who are regular army officers 
and are detailed for some special duty from which they are 
liable to be recalled at any minute. These men are scat- 
tered all over the country at the different stations, of 
which there are about 500, one-half of them being man- 
aged voluntarily by amateur savants. Included in the 
force are 150 clerks in the bureau in Washington, who re- 
ceive and arrange the reports sent in three times a day 
from all the stations, and who keep a record of all that 
concerns the bureau. The bureau is also publishing a 
series of papers, such as Professor William Ferrel’s Move- 
ments of the Atmosphere, Onay Taft Sherman’s Meteorv- 
logical and Physical Observations on the East Coast of 
British America, Lieutenant Dunwood’s Geograph ical 
Distribution of Rainfall in the United States. 

Telegraph and other electrical stocks have suffered a de- 
cline during the year. The American Bell Telephone fell 
heavily after the Patent Office decision, but recovered and 
closes the year at 175, as against 196 at the beginning of 
| the year. Western Union opened in January at 82, and 
| closes in December at 75; Mutual Union opened at 22 and 
| Closes at 18 ; and American Telegraph and Cable Company 
| opened at 66 and closes at 63. The most marketable elec- 
| tric light stocks have suffered a similar decline. 
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INDEX AND BINDERS. 


April, a statue to the late Professor Joseph Henry was | 
unveiled. Among the minor honors was the degree of | 
Ph.D. conferred on Amos E, Dolbear by the Michigan | 
University. 


science,” at the recent meeting of the American Associa- 
tion for the Advancement of Science, at Minneapolis, said 
that the study of the telephone and the electric light is no 
more fit to be termed science than cookery is to be called 


We give gratis to each of our subscribers this issue a 
title page and an index for vols. land 2 of THE ELEc- 
/TRICAL WORLD. At the conclusion of the first volume of 
chemistry. It is, of course, too soon to judge of the merits | this journal we presented an index for it, but the one now 
of this genera! teaching of our science, as a purely t!.eoreti-| The saddest eveat of the year in connection with the | given covers both volumes. It will be found to be of great 
cal man is, at best, of little use; but we see much justifica- | workers in science is the abandonment of all reasonable | value and service. { 
tion in our regret that more of our own young men—in | hope of the U. S. Signal Corps in the Arctic region, enmd | 
our operating and construction 
read and study, and so qualify 
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THE ILL WENDS. 





We avail ourselves of this opportunity of reminding our 
departments—do not| they were acting as part of an international attacking | readers that we can supply them with excellent binders 
themselves doubly | party on the North Pole. The arrival, September 13th last, ‘for THe ELEcTRICAL WorLp. Now that the reading 





—first by the practical knowledge, or ** horse-sense,” in-| of the relief steamer Yantic with the lamentable news of | matter is made detachable from the advertisiug pages, all 
the loss of the steamer Proteus, and no news at all from who get the paper ought to bind it, and so have it handy 


separable from one working daily in the electrical field 
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for reference, in a neat and compact form. These binders 
are so made that each number can be added without any 
difficulty; and when all the numbers for a given 
volume are inserted there is no need to go to further cx- 
pense in binding, as no form could be more durable, The 
price of this self-binder for THE ELECTRICAL WORLD, cloth 
and lettered, is only $1.25, or, postage prepaid to any 
address, $1.50. 
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New York Electrical Society. 





The next regular meeting of the New York Electrical 
Society will be held Wednesday evening, January 16th. 
Dr. N. S. Keith will deliver a lecture on ‘‘ Electric Lamps 
and Regulators.” Thislecture promises to be one of extraor- 
dinary interest. Dr. Keith has devoted much time and 
care to its preparation, and will exhibit specimens of the 
lamps used by the various electric light companies. 

The meeting of January 2 has been omitted owing to 
that date following the holidays so closely. 

>+;+ > +e 
The Armington-Sims Engine. 





During 1883, up to Dec. 24, the Armington and Sims 
Engine Co. sold no fewer than 132 engines, at a valuation 
of $206,100; and up to that day of the month it had re- 
ceived since the first, 41 orders. To show the demand for 
their engines for electiic lighting it may bestated that 
the company’s agent, Mr. M. F. Moore, sent in orders for 
16 engines intwo weeks of December, all of them for 
electric light companies in the Western States. Iu Octe_ 
ber, the Jenney Electric Light Co.. Fort Wayne, Ind., was 
furnished with a 50-horse-power engine, and it is so 
pleased that it has now ordered three more to be shipped 
to Peoria, Ill., and four toFort Wayne. The Brush Electric 
Light Co. of Norfolk, Va., has ordered two 50 horse-power 
engines. The Edison Electric Light Co. has ordered engines 
as follows: Transfer boat, Illinois Central R. R., Jefferson: 
ville, Ind.; Harry Hill’s Theatre, New York; eleven engines 
for the company at Chicago, ‘ll. Among recent orders 
are one for an Edison Centra station, to be shipped to 
Amsterda:n, Holland. and another to be shipped to 
Berlin. Edison ‘ village plants” at Wellsboro, require 
two engines: at Williamsport, N. Y., two; at Middle- 
ton, O., one; Pequa, O., one; Hazleton, Pa., one; Belle- 
fonte. Pa., one; Shamokin, one; Mt. Carmel, Pa., one; 
Newburgh, N. Y., two. The American Electric and II]. 
Co., Boston. has ordered four for the Central Station in 
that city and two for Worcester, Mass. Second engines 
have gone to the Fall River Electric Light Co. and the 
New Bedford Electric Light Co. 

~ - . -><-- > +o = — 
Above Suspicion. 





At the regular meeting of the Brooklyn, N. Y., Board 
of Aldermen on Dec. 31, Alderman Sterling, Chairman of 
the Committee on Lamps and Gas, presented a report giv- 
ing to the People’s District Electric Light Company the 
right to put up poles in First street, Division avenue, 
Graham avenue and North Second street, in the Eastern 
District of the city. The company is to furnish a bond sat- 
isfactory to the Commissioner of City Works that no dam- 
age will result to the city, to give four lights free at one 
point or distributed at different points, and also to furnish 
free to the city one light in every 50 put up. The report 
was adopted by a vote of 14 to 10. Alderman Ruggles, of 
the Twenty-fourth Ward, moved that the applications of 
the Fuller and United States electric light companies 
be taken from the table, and that they be accorded permis- 
sion to furnish electric lights to certain sections of the city. 
Alderman Ruggles said that the president of the United 
States Electric Light Company had told him that he (the 
president) had been approached by a lobbyist who had 
offered for $10,000 to secure the consent of the Aldermen 
to the application made by the company. Alderman Mc- 
Carthy, of the Fifth Ward, said it was rather late in the 
day to bring out such a story as that, and he for one did 
not believe it. Alderman O'Connell, of the Ninth Ward, 
expressed similar views. Alderman Nenninger, of the 
Fourth Ward, said he was present when the president of 
the company made an aflidavit tothe truth of what was 
referred to by Alderman Ruggles. The heads of two city 
departments were present at the same time. The district 
attorney had been consulted, but sufficient legal proof to 
convict had not been received. After some further dis- 
cussion, a motion to give to the Fuller and United States 
companies the privileges they asked for was voted down, 
and the whole matter was referred to the Committee on 
Lamps and Gas. 

—_——— a oe oe 
A Proposed Electrical Congress. 

In connection with the International Electrical Exhibi- 
tion, to be held in September next, under the auspices of 
the Franklin Institute of Philadelphia, it is now proposed 
to hold an international congress at which the problems 
of electricity shall be scientifically discussed by men of | 
acknowledged ability and position. To this end Congress- | 
man Mutchler, of Pennsylvania, is about to introduce a | 
bill authorizing the appointment by the President of a 
scientific commission to arrange for the congress of elec- 
tricians. | 








} sion, but for the practical furtherance of electrical science 


by experiment and investigation. It will be in no sense 
an appendage of the exhibition which is to be made under 
the auspices of the Franklin Institute, although the two 
will naturally be in close relations. 

In the congress it is proposed to continue the work of 
the Congress of Paris and the Conference in Vienna, and 
it is expected that the science will be materially advanced 
and that substantial results will be attained. The move- 
ment looking to its creation is supported by Prof. Row- 
land, of the Mark Hopkins University of Baltimore; Prof. 
Trowbridge, of Harvard University; Prof. Snyder, of the 
Central High School Observatory of Philadelphia, and 
Prof. Alexander Graham Bell, of Washington. It is be- 
lieved that if Mr. Mutchler’s bill shall pass and the proper 
imp2tus be thus given by the Government, nothing is 
likely to thwart the enterprise. 


THE TELEGRAPR, 


THE BANKERS’ AND MERCHANTS’ Co, IN PENNA.—The 
Bankers’ and Merchants’ Telegraph Company has pur- 
chased the control of the Lehigh Telegraph Company, 
which owns about 300 miles of pole line in Eastern Penn- 
sylvania. The company opened its southern lines on the 
ist inst. to Savannah and Charles‘on. 








OFFICERS FOR THE POSTAL CO.—A meeting of the 
stockholders of the Postal Telegraph and Cable Com- 
pany was held on the 2-th ult., when the fo lowing 
Board ef Directors for the ensuing year was elected: 
John W. Mackay, Virginia City, Nev.; Henry Cummins, 
New York City : H. L. Horton, New York City ; Henry 
Rosener, New York City ; George S. Coe, New York City ; 
George W. Cass, Pittsburgh, Pa.: William K. Soutter, New 
York City ; E. L. Gillette, Chicago, Ill.; Alanson W. Beard, 
Boston, Mass.; Ferdinand W. Peck, Chicago, Ill.; George 
S. Hart, New York City ; Hector de Castro, Paris, France, 
and David B. Davidson, New York City. These directors 


held a meeting on the 3ist of December and elected the | 
John W. Mackay, President : George | 


following officers : 
S. Coe, Vice-President : Henry Cummins. Second Vice- 
President and General Manager: H. L. Horton, Treasurer: 
George R. Williamson, Secretary, and Wilhara H. Fair- 
bank, Superintendent of Construction. This action per- 


fects the reorganization of the Postal Telegraph Company. | 


It is now operating its line to Chicago and has already 
completed its pole lines to Washington via Philadelphia 
and Baltimore, and also from Chicago to St. Louis and 
from Buffalo to Pittsburgh, through the oil regions, and 
from Fostoria to Toledo. The wires are now being rapidly 


strung on these new lines, and they are to be opened for | 


business about the middle of February. 


THE TELEPHONE. 


SEASUNABLE GENEROSITY.—Last week we chronicled the 
presentation of a very substantial gift to a lady operator 
ut Atlanta, Ga., by the exchange subscribers of that city. 





We are glad to record now another instance of seasonable | 


generosity. Several firms at Portland, Me., made up a 
fund of $42.25 for the operating force of the exchange 
there, and it was distributed as a New Year’s present. 
Mr. I. H. Farnham, the Supt., made due acknowledgment 
through the local press. 

POSITION WANTED.—A position is wanted as Supt. of 
Construction or of Territory, by an electrician and prac- 
tical expert in all branches of the telephone service. Four 
years’ experience. References: Chas. R. Truex, Special 
Agt. Be'l Telephone Co.; R. M. Bailey, Gen’l. Mgr. Central 
Penna. Telephone Co. and Supt. Co., Williamsport, Pa.; E. 
S. Babcock, Jr.,Vice Pres, E. Tel. Ex. Co., Evansville, Ind. ; 
E. M. Barton, Vice Prest. Western Electric Co., Chicago, 
and New York; Post & Co., Cincinnati. Address, giving 
full particulars, Chas, E. Gifford, Box 198, Jamestown, 
N. Y. This notice will not appear again. " 

THE DRAWBAUGH INTERESTS.—The organization and 
representation of the Drawbaugh telephone interests has 
been completed in this city. The following is a list of the 
Ofticers of the Drawbaugh Telephone and Telegraph Co. : 
Trustees and directors—Governor Thomas M. Waller, of 
Connecticut ; Judge Lysander Hill, of New York; the 
Hon, George H. Watrous, president of New York & New 
Haven Railroad Company ; the Hon. Frank Jones, M. C., 
of New Hampsiiire ; John R. Bartlett, of New York ; James 
Kirkham, president First National Bank, Springfield, 
Mass. ; General James Jourdan, commissioner of police, 


York; M. W. Jacobs, of Harrisnurg, Penn. ; Church & 
Church, of Washington, D. C.; Joyce & Spear, of Wash- 
ington, D.C, The officers deny that any compromise of 
the litigation bas been made, or that any pr position \cok- 
ing to that end has been entertained by the company. 





THE ELECTRIC LIGHT, 

A NEW YorK INSTALLATION.—Mocre Brcs., the well- 
known eclectrica) engineers of Dey street, this city, have 
| just furnished an installation of 100 incandescent lights, 
| using the Sawyer-Man Jamps and the dynamo of the Con- 
| selidated Co, at Wm. H. Jackson & Co.’s, 31 East 17th 
| street. 

THE NEW YORK LEGISLATURE AND UNDERGROUND WIRES, 
| Among the bills introduced this session at Albany is oe 
| by Mr. Daly, relating to electric light and other overl.ead 
| wires. It is the same bill as was before last year’s Legisla- 
| ture, and requircs that the wires be undergrcurnded prior 
| to Nov. 1, 1885, 
| Worcester, MAss.—-The Worcester Electric Light Com- 
| pany completed its organization on the 30th ult, with the 
choice of Messrs. Thomas M. Rogers, Loring Coes, Theo- 
_dore C, Bates, William A. Denholm, Samuel E. Hildreth, 
| Nathaniel 5S. Liscomb, Charles B. Whiting, Josiah Pick - 
'ett, A. B. R. Sprague, Stephen Salisbury, Jr., :nd Samuel 
| Winslow as directors. Mr. Rogers was chosen president 
jand Mr. Whiting, cclerk and treasurer. The company is 
organized under the Massachusetts law, with a paid-in 
| capital of $100,000, and has purchased the central lighting 
Station and 200-light Thomson-Houston plant lately com- 
| pleted by the Amer‘can Electric and Lluminating Com- 
pany of Boston. It has also arranged to introduce the 
| Edison incandescent lamps for indoor lighting, and has a 
| 200-light machine of that system furnishing light for the 
| Worcester Cor et Company’s works. 


RISCELLANEOUS NOTES 


WIRE WokKs REDUCING WAGEs.—A reduction of wages 
‘that will average 6 per cent. among the employés has 
| just gone into effect at the extensive wire rill of John A. 
Roebling’s Sons, Trenton, N. J. 

A CABLE CONCESSION DECLARED FORFEITED.—The Mexi- 
| can Government has forfeited the concession made to Gen. 
Grant for a submarine cable connecting Mexico, tle 
| United States and Contral America, for non-fulfillment of 
2 . . . 
| its terms, no work having been done within the prescribed 
time. 











ASSESSING ELECTRICAL PLANT.—The bill of ex-Senator 
| Holmes, assessing the plant of the telegraph, telephone 
) and electric light companies, in the cities, villages and 
towns of this state,has been brought up before the present 
| Legislature by Mr. Haskell. This bill was ** stolen “ from 
| the Clerk’s desk on the last day of last session, much to 
| the ast-nishment of Gen. Spinola, its chief opponent in 
| the House. 


THE **A, B.C.” CaBt E Co.—The English journal Money 
|says: Arrangements which have been slowly maturing 
| for many months are rapidly approaching completion for 
| introducing the American, British and Continental Cable 
|Company, and it is expected that at an early. date in 
January the scheme will be placed before the public, with 
a directorate embracing names of the highest commer- 
cial stunding. The company intends to begin operations 
with a maximum rate of one shilling per word as soon 
as the first cable is laid, with an assurance to its patrons 
of a still greater reduction in rates when the second cable 
iscompleted. It is believed that this reduced rate will 
| be made commercially profitable by the improved t-le- 
graphic apparatus in possession of the company, which, it 
is said, will enable 50 words per minute to be transmitted. 
The only relief from the exorbitant tariff charged by the 
companies comprising the cable ring is to be looked for 
ina wholly independent enterprise like this. For this 
reason, if for no other, the new company merits, and will 
doubtless receive, the support of the public. 


| STOCK QUOTATIONS. 


| 

| Telegraph, telephone and electric light stocks were 
quoted as follows on Friday, at the Electric, Manufactur- 
‘ing and Miscellaneous Stock Exchange, and at the Stock 








} 





| Exchange : 
| TELEPHONE.—American Bell Telephone, a 205; Bay State 
| Telephone, b 90,a 97; Boston & Northern, b 90, a 100 ; Cen 


Brooklyn, N. Y.; E. W. Bond, president Massachusetts | tral American, b 115; Continental,a 15; Dolbear, b 5, a 10 


Mutual Life Insurance Company ; Henry C. Andrews, of 


| Erie, b 85, a 50; Hudson River, b 90, a 98.50; New York acd 


New York ; Samuel R. Shipley, president Provident Life | New Jersey, b 85; New York and Pennsylvania, a 70; Nationa 
and Trust Company, Philadelphia ; ex-Governor Horace | Beli (new), b €65,a 90; Overland, b 1,a7; People’s, a 8.50 


Fairbanks, of Vermont; Parker C. Chandler, of Boston ; 
William P. Libby, ex-president Citizens’ Gaslight Com- 


pany, Brooklyn, N. Y. ; John B. Reynolds, of New York ;| * © 


Marcus Marx, of New York; Joseph Dillworth, of Pitts- 
burgh, Penn.; Edward A. Quintard, president Citizens’ 
Savings Bank, New York; William P. Logan, of Phila- 
delpbia, Penn. ; Lester M. Clark, of New York; L. O. 
Robertson, of New York. Officers—Parker C. Chandler, 
president ; John KR. Bartlett, vice-president; Lester M. 


New York, registrar of stock. Counsel—The Hon. George 





| stock, b 51.50; 
| 41.75, a 42; Postal Telegraph (new Co.), b 2, a 5; Western 


Shaw, b 10,a 17; Southern New England, b 175; Suburban, 
b 100,a 110; Southern Bell, b 95,a 125; Tropical, b 1.68 
70. 

| TELEGRAPH.—Commercial Telegram, pref., b 125; Postal Tel 
egraph (stock), b 4.70, a 4.90; Postal Telegraph Bonds with 
Postal Telegraph Bonds extra stock, b 


Union Telegraph, b 75%, a 7544 ; Bankers and Merchants’ Tel., 


|b 121%; Am. Tel. & C Co., b 5¥, a 61; American District Tel- 
| egraph, a 28; Mutual Union Telegraph, b 16, a 17. 
| Execrric Licgnt.—American, b1,a4; Brusb, b 50, a 70; Brush 


| Clark, secretary ; Farmers’ Loan and Trust Company of | Illuminating, b 


50, a 80; Daft, a 80; Edison, b 130, a 140, 
| Edison Illuminating, b 45, a 454; Edison Isolated, b 100; Edi- 
| son, European, b 2, a 15; Excelsior, a 35; Fuller Electrical, b 10, 


The congress or conference is to be not only for discus- | F, Edmunds, of Vermont: Judge Lysander Hill, af New a 28; Swan, a 90; United States, b 105, a 110. 
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BUSINESS NOTICES. 


PATENTS FOR SALE.—The Elgin Acoustic Telephone and 
the Electro Gas Telephone patents, for Canada, are for 
sale. Inquiries should be addre-sed to G. W. Banks, 
Toronto, Can. 

KeurreL & Esser.—The pocket edition of the royal 
octavo catalogue of Keuffel & Esser ought to be in the 
hands of every electrician using drawing materials and 
mathematical and other instruments. This catalogue 
contains nearly 250 pages and is profusely illustrated. It 
can be obtsined for fifty cents. The goods of the firm are 
widely renowned for their excellence; in fact, we have 
yet tu hear any complaints about them, 





A CHANGE OF FIRM.—On the Istinst. Messrs, Merchant & 
Co., New York and Phila., admitted as a partner Barthold 
Bernheim, formerly representing Naylor & Co., tin-plate 
importers. The firm of Merchant & Co. deal largely in 
tin-plate, and will now carry also a large stock of electri- 
cal wires of all kinds, besides zinc and copper plates, strip 
copper and brass, brass and copper rods, zinc rods, galvan- 
ized iron telephone and telegraph wire, seamless brass and 
copper tubes, and metals generally. 








phone man at present holding a good position is anxious to 
better himself, and will accept a situation as divisional 
superintendent or superintendent of construction in either 
branch of the business. He has been a builder of tele- 
graph lines for twelve years, and has been interested in 
telephone matters practically for three years, and is 
familiar with the details of construction, equipment and 
maintenance. His advertisement, signed ‘‘Ability,” can be 
answered, care of this office. 

CHOICE BUT CHEAP JEWELRY.—(arside & Co., the well- 
known manufacturing jewelers of 239 Broadway, this 
city, continue to make their liberal offer of 88 pieces of 
jewelry for $35, or each of the pieces, as mentioned in our 
last issue, at $1. This jewelry isremarkably cheap and good, 
and deserves high commendation for its durability and artis- 
tic finish. Among the hundreds of testimonials held by 
the firm is one from Inspector Newcombe, of the New 
York Post-office. The firm will send their catalogue on 
receipt of a stamp for postage. It includes a splendid 
assortment of all kinds of jewelry. 

CURATIVE ELECTRICITY.—The large extent to which elec- 
tricity is now utilized in various departments of medical 
treatment has been the means of inducing a good many 
concerns that are not properly equipped for such work to 
go into the business of making electrical instruments, 








Such concerns turn out apparatus that is really not worth 
using and that causes nothing but disappointment where it 
is used. It is important for those who want to get tp 

very best results, to stand by the old reliable system * 

vented by Dr. Jerome Kidder and now controlled by 
the Jerome Kidder Manufacturing Company, of 820 
Broadway. The late Dr. Jerome Kidder was prob- 
ably the ablest man who ever gave attention to 
modern’ electro-medical science, and his  appa- 
ratus have certainly never been excelled. They have 
won the chief honors wherever they have been exhibited, 
notably on the following occasions: The highest award at 
Centennial Exhibition, 1876 ; highest award at the Ameri- 
can Institute, of New York, from 1872 to 1883 inclusive, 
and in 1875 the gold medal for the best electro-magnetic 
machine, either in this country or abroad. Also silver 
medals, highest award given at Cincinnati Industrial Ex- 
position of 1881, 1882 and 1883. Silver medal awarded at 
Charleston, S. C., Exhibition of 1882. Also the highest 
medal at the Exposition just closed at Louisville, for the 
best electro-medical apparatus. Professor Ogden Dore*nus 
and other high scientific authorities have declared in the 
strongest terms their opinion that the Kidder batteries are 
unequaled for all curative purposes—and in fact there can- 
not be any justly founded contrary opinion. is 





A Position WANTED.—A practical telegraph and tele- | 


OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


PATENTS DATED DEC, 18, 1883. 





Automatic Electric Circuit Maker and Break- 
er; Charles G. Perkins, of New York City, As- 
signor to the Imperial Electric Light Company, of 
OS Se eee oe Oo Meirite wancs 36642 290,470 
This circuit maker and breaker is operated by clock-work to 

switch the current from the generator toa storage battery and 

trom the latter to lamps at the proper intervals of time. 

Automatic Regulator for Storage Batteries ; 
©, G. Perkins, of New York City, Assignor to the Im- 

yerial Electric Light Company, of same place........ 290,466 
his regulator is designed to permit of charging a storage 
battery while it is giving out its current to a series of lamps. 

Conduit for Electric Wires; C. H. Goebel, of 
Philadelphia, Pa., Assignor to the American Sectional 
Underground Company, of New Jersey.............. 290,413 
The conduit covered by this patent constitutes a curb, gutter 

and portion of street, each member being removable without 

disturbing the other members. 

Circuit Connection for Electroliers ; Henry Ed- 
munds, Jr., Assignor to Thomas J. Montgomery, of 
I is se wells ahead ee obese ened eee te 290,407 
This invention relates to a novel method of wiring electrolisrs 

and special fixtures. 

Electric Lighting ; Henry Van Hoevenbergh, of 
PN Me naan as cann.ch.s pbneecdesonaes 290 
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The are in this lamp is maintained between two spiral 
electrodes C', C*. The upper electrode is suspended by a clamp 
K" from the lower end of a vertical rotating shaft S. This shaft 
has a spiral thread which works in a screw bearing in the frame | 
of the lamp. An electro-magnet is located in the circuit of the | 
electrodes, The attractive force of this electro-magnet is exerted 
upon its armature in opposition to the constant force of a 
retractile spring. The armature, by its movements, brings to 
bear upon the shaft a constant maintaining power, so that when 
the current falls below the normal strength the shaft is made to 
rotate in that direction which causes the carbons to approach 
each other. 
the shaft is caused to revolve in the direction which separates 
them, and while the strength of current is normal the carbons 
are held at a fixed distance apart. 

Circuit for Telephone Apparatus ; Charles E. 
Allen, of North Adams, Mass., Assignor of one-half to 
tra J. Meagley, of Binghamton, N. Y................ 290,307 
This improvement enables subscribers to communicate 


'Electric Battery; G. G. L. Velloni, 


| the inventor being to cheapen tae construction of the machine , 


and to prevent heating. 
Dynamo-Electric Machine; James Du Shane, of | 
SOO MN DUN swe vic ahas% oes cubed suerte pobeNeaunsees 290,550 | 
The field magnets are formed with grooves or corrugations on | 
the inner surfaces of the polar faces to insure thorough ventilation | 
of the armature. 
District Signal -Apparatus; J. C. Wilson, Boston, 
SP ste DE Sos. sida dacslehiy 8 OES oan k Seo 0 o> oem bee 290,302 
This invention relates to signal apparatus for fire alarm or dis- | 
trict telegraph purposes. | 
Magneto Call; Henry Thau, of New York City...... 290,495 | 


| 





| 
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| 
i 


In this seperate a magneto-electric machine is used instead of 
a battery for generating the current necessary to operate the 
bells. Each pull is provided with a switch, which directs the | 
current generated by the magneto to the bell. The call is intend- 
ed especially for front doors of dwellings and flats. 
of Paris, 

BU SS ROE. 5 ca dhc de densbaeharnnn sete laers 290,654 | 

This battery is charged with trichromate of potash, and is 
provided with an automatic device for admitting sulphuric 
acid to its cell to maintain a constant current. 
Electric tame and Switch; Charles G. Perkins, 

of New York City, Assignor to the Imperial Electric 
Lighting Company, of same place...... .... 290,467, 290,469 
The lamp has a series of carbon filaments, and the switch is 
arranged to communicate its current to one filament after 
another. 
Electric Cable; R. 8. Waring, of Pittsburgh, Pa.... 290,375 
A tubular body of lead has a single circle of insulated conduc- 


of magnets. Continuous or alternating currents may be taken 
from this armature in one, two or more circuits. It is claimed 
that a machine provided with this armature is free from reac- 
tionary tendencies. 


Magneto-Electric Machine ; Henry M. Paine, of 
Newark, N. J., Assignor to H. W. Morehouse and B. 3 
Osborn, of the same place...........-cececevccscroecs 290,350 


In this magneto-electric machine there is a combination of a 
stationary field-magnets, revolving armatures, and a commuta- 
tor mechanism which establishes a closed circuit through the 
armature-coils at or about the instant when the magnetic axes 
of the armature and field magnets are coincident, and at all 
other times leaves the circuit open. 


Means for Controlling Printing Circuits of 
Printing Telegraphs; Stephen D. Field, of 
New York City, Assignor to the Commercial Tele- 16 
gram Co., of same place.....................290,556, 290/ 
These relate mainly to controlling a two-wheel printer 
insure promptness and accuracy of action. xX 


Printing Telegraph; B. W. Vanzie, of Brooklyn, 
and Charles L. Buckingham, of New York City, As- 
signors to the Western Union Telegraph Co. of New 
6 PT as Fee ee a eee g.--.. 200313 
This invention relates to the unison mechanism of a printing 


telegraph. 


Plate for Secondary Batteries; W. Taylor and 
Frank King, of London, England.................... 290,¢1 
Tapes or bands are cut from solid lead and are wound or co 


; together so as to leave inter spaces or cells. 
| Printing Telegraph; Stephen D. Field, of New York 


City, Assignor to the Commercial Telegram Co., of 
GRITO TON gc vascceascecscovceeres.ce se ecececscccereees SDO,007F 
This invention relates to double printers, the object being to 


|determine by a novel and simple device which of two type 


wheels shall be printed from. 


Regulator for Dynamo-Electric Machines ; J. 
Wawin Glles, OF Masloten, Pa... sso. cc cstMisenccccces 290,412 














This invention relates to the class of current-regulators : 1 


When the normal strength of curreut is exceeded, | 


tors inclosed in its: walls. 


Electric Railway-Signal; Geo. S. Maxwell, of 
Louisville, Ky., Assignor of one-half to C. K. Caron, 


| which the commutator-brush is moved toward or from the nei - 
tral point. Regulators of this class, as heretofore constructed, 
move the brushes with a uniform speed, and are in no way in- 
of same place............ FEE 9 SAE Pr Ro 4 290,338 | fluenced in the speed of their movement by variations in the 
Two separate currents and two methods of operation are em- strength of the current. Consequently a sudden and great aug- 
ployed on this apparatus, so that in case of the failure of one the , mentation of the current endangers the armature, destroys the 
other will be operative. An ingenious arrangement of a mag-_ carbon filaments of incandescent lamps, and renders the light of 
neto-electric machine operated by the passing train is used for | arc lamps unsteady. This improvement is designed to obviate 
one of the currents. | all these difficulties by insuring a gradual movement of on or 
Magneto-Electric Machine; Clinton M. Ball, of , both of the commutator-brushes under all ordioary variations in 
Troy, Assignor to himself and J. B. Tibbits, of the strength of the current, and a very rapid movement of7.e 
Hoosac, N. Y or buth brushes with a sudden and considerable increase in 1e 
strength of the current. 
| The invention consists in the combination with the swi,vied 
brush-holder of a dynamo electric machine of a regulating screw 
capable of being revolved slowly in either direction by paw! and 
ratchet mechanism operated by the power driving the dynamo 
and controlled by electro-magnets receiving a current from the 
dynamo and in apparatus for imparting to the regulating screw 
a more rapid movement, the apparatus being controlled by 
| another set of magnets affected only by a strong current. } 


Railway Telegraph; W. D. C. Pattyson, of Mar!- 
borough, Mass., Assignor of two-thirds to Horace S. 
Crowell and Edmund F. Bond, of same place........ 290,602 
This inventor provides means for establishing electrical com- 
| munication between a moving train and a stationary electrical 
conductor. 
Switch for Electric Lamps; Henry Edmunds, 
Jr., of New York City, Assignor to Thomas J. Mont- 
OT ey Re re eee 290,406 
his switch is adapted to the sockets of lamps and to elec- 








through the central office without the aid of any one at 

the central office. 

Dynamo-Blectric Machine; J. W 
ROMA pec cacdsas Se Pry rete ee y Pra tert 20,551 








troliers for turning the current on and off. 
zx | Underground Conduit for Electric Wires ; 
lhe armature shown diagramatically in the engraving has no} Christian H. Goebel. of Philadelphia, Pa., Assignor 
metal cores. The armature loops are triangular in form and| to the American Sectional Electric Underground 
the armature revolves in a fleld maintained by two circular rows Co,, of same place,..., seseeseces, 290,414, 290,415, 290,416 
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